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INTRODUCTION
T otal knee arthroplasty (TKA) is a widely accepted treatment for patients with end-stage degenerative and inflammatory arthritis. Patient-reported satisfaction following surgery is an important outcome measure following TKA. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] The reported patient-reported satisfaction following TKA in the literature varies, however current literature suggests that up to 20% of patients are not satisfied with their outcomes following this surgery. 3, 10, [13] [14] Failure to meet patient expectation is one of the most important factors in patient dissatisfaction following surgery. 4, 9, 11, [15] [16] Hepinstall et al, 17 has demonstrated that amongst the different pre-operative contributors to TKA expectations, a history of a previous joint arthroplasty was associated with significantly lower expectations as compared to patients without a prior joint arthroplasty.
On the other hand, the currently available literature on the outcomes for bilateral staged TKA has little focus on patient reported satisfaction following surgery and the available limited literature on patient reported satisfaction is contradictory. In a retrospective study of 668 staged bilateral TKA, 18 the authors defined a minimal clinically important improvement (MCII) as an improvement in the Oxford Knee Scores of more than five points if achieved one year after their TKA and found that the outcomes following the second side TKA were inferior to the first side. In their study, 87.6% of patients achieved MCII following their second TKA as compared to 92.7% following their first TKA, the difference of which was statistically significant (p= 0.002). The outcome of the second side TKA in their study was independent of the time interval between the staged bilateral TKA. In another study, 19 the authors retrospectively compared 93 patients with bilateral staged TKA with different time intervals between the stages and found that patient satisfaction was significantly better for the second TKA compared to the first TKA if the interval between the two TKA was between 24-26-months.
The aim of this study was to compare patient-reported satisfaction between the two sides in patients who underwent bilateral staged TKA. Considering the theory that having had a previous TKA which is usually on the more painful or more arthritic knee can lead to potential higher expectations for their second primary TKA, we hypothesized that patients will report a lower satisfaction rate following their second side staged TKA.
PATIENTS AND METHODS
We performed a retrospective analysis of prospectively collected data from our regional joint register, the Trent and Wales arthroplasty audit group (TWAAG). The TWAAG database provided demographic and procedure related information on patients who had TKA in the Trent and Wales regions and included patients' BMI, the level of operating surgeons (Consultant, Registrar, Others including staff grade surgeons), type of implant used (PFC-CR; DePuy, PFC-PS; Depuy, Nexgen-CR; Zimmer, Nexgen-PS; Zimmer and PCA Stryker), whether or not patella resurfacing was also performed, intra-operative complications.
A standardized validated 20 questionnaire (Appendix 1) which included a question on their satisfaction (pleased, not pleased or unsure) was posted to all patients 12-months postoperatively. Patients who had undergone bilateral staged TKA between 1990 and 2007 in Leicester and responded to their post-operative questionnaire were included in the study and a retrospective analysis of the collected data was performed. We excluded patients in whom the satisfaction question was not completed for one or both sides.
Statistical analysis was performed using the two-tailed fisher exact test and chi-square tests for our analysis.
RESULTS
A total of 1001 patients (542 female, 459 male) were included in this study. The mean age patients at the time of the first side TKA was 68.7 years (SD=8.3 years) and the mean age for the second side TKA was 71.4 years (SD=7.9 years). The average time gap between the first and second TKA in the sample was 780-days, ranging from 2-days to 5317-days. From 1001 patients who underwent their first side TKA, 910 patients (91%) reported to be pleased and 91 patients (9.1%) were either not pleased or unsure about their satisfaction (37 patients were not pleased and 54 patients were unsure). For the second side TKA, 879 patients (88%) reported to be pleased with their TKA, and 122 patients (12%) were either not pleased or unsure about their satisfaction following their second side TKA (54 patients were not pleased and 68 patients were unsure). A chi-squared two-tailed test was performed which revealed a statistically significant difference in the patient-reported satisfaction between the two sides (p=0.025).
From 1001 patients, 86 patients (8.6%) were only satisfied with their first side TKA and 55 patients (5.5%) were only satisfied with their second side TKA. Fisher exact test revealed that this difference was also statistically significant (p=0.014).
From 1001 patients, 824 patients (82.3%) reported being satisfied with both of their primary TKAs. Eleven patients (1%) were not satisfied with both sides and 14 patients (1.4%) were unsure about their satisfaction following both side TKAs. Therefore, 849 patients (85%) reported similar satisfaction/ pleasure following their knee replacement for both sides. The remaining 152 patients (15%) had different satisfaction/pleasure reports between the two sides. Table 1 shows the breakdown of patient-reported satisfaction following their staged bilateral TKA.
DISCUSSION
Although there has been a lot of focus on patient-reported satisfaction as one of the important patient-reported outcome measures (PROMS) for unilateral TKA, [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] 21 there is a paucity of evidence on patient-reported satisfaction following bilateral staged TKA. Amongst various factors which can influence patient-reported satisfaction after TKA, patients' previous experience of a contralateral TKA can affect theirs after their next TKA, which could reflect on their reported satisfaction following their second TKA. Although one could expect that the previous experience of the whole process of pre-operative, operative and post-operative period, should provide the patients with better understanding and more realistic expectations, which could reflect as a higher satisfaction following their second side TKA, this is not always seen in practice.
We have retrospectively analyzed a prospectively col- lected regional arthroplasty database (TWAAG). We evaluated the patient-reported satisfaction in 1001 patients who had undergone bilateral staged TKA in Leicester. Our findings have shown that although patient-reported satisfaction one year after each TKA, was relatively high considering the current standards (90.9% after the first side and 88% after the second TKA), a larger proportion of patients did not report to be pleased with their second side TKA the difference of which is statistically significant (p=0.025). Also amongst the patients whom only reported to be pleased with one of the two sides TKA, a larger proportion was pleased with their first side TKA (86% vs. 55%) which was again statistically significant (p=0.014).
We acknowledge that this study has several limitations. Firstly, although our study is relatively large numbered, considering the fact that patient-reported satisfaction is a multifactorial outcome, a higher number of patients would have added to the validity of this study. Secondly, we did not specifically look for post-operative complications after each TKA, which could affect patient-reported satisfaction. However, as part of the TWAAG form, intra-operative complications were recorded and there were no documented intra operative complications for any of these patients on the database. We found a total number of 19 patients who had revision surgery for different reasons from which there were 10 cases for the first side and 9 cases for the second side. These patients were not excluded from our study as they were almost equally distributed.
Finally, we did not specifically analyze the discrepancies in relation to the degree of surgeons and whether or not patella resurfacing was performed. Although the majority of cases were performed by consultants or associate specialists, as expected, in a University Teaching Hospital, Registrars and Fellows would perform supervised primary TKA. A study from 2018, 22 has shown equivalent functional outcomes with no difference the post operative range of movement, operative time, length of stay or transfusion rates between primary TKA performed by supervised registrars and consultants. With regards to patella resurfacing, the vast majority of primary TKA performed in our unit were without patellar resurfacing. This is due to the fact that most level 1 randomized trial and subsequent meta-analyses have not shown a statistically significant difference in functional outcomes, knee scores, patient satisfaction, and anterior knee pain. [23] [24] [25] [26] 
CONCLUSION
We have presented a relatively large numbered study specifically analyzing patient-reported satisfaction following bilateral staged TKA from our regional joint arthroplasty registry. We have shown that in our study, patients have reported a lower satisfaction rate following their second side primary TKA compared to the first side primary TKA. This information can improve patient counseling during the pre-operative period with a view to providing a more realistic expectation prior to surgery. We hope that this study would encourage larger numbered studies particularly from large databases such as national joint registries.
ETHICS, REGISTRATION, FUNDING AND CONFLICTS OF INTEREST
All of the patients in the TWAAG dataset had given formal written consent for the use of their data for research purposes at the beginning of the data collection process. Although ethical approval had been granted for utilizing the dataset for research purposes by the Leicester University Ethics Committee, this project was separately enrolled as a service evaluation project to university hospitals of the Leicester Audit and Development Department. Our electronic database was password encrypted and anonymous to patients and operating surgeons.
There was no internal and external funding provided for this study and none of the authors had any personal or financial interest in the project. 
